Three potassium currents in mouse motor nerve terminals.
A study of the K conductance of the presynaptic membrane has been performed in the triangularis sterni muscle of the mouse. External currents generated in the presynaptic terminals upon invasion by action potentials have been recorded using microelectrodes inserted into the perineurium of preterminal nerve bundles. The voltage-dependent K current could be pharmacologically dissected into fast (IKf) and slow (IKs) components. While both are sensitive to 3,4-diaminopyridine (3,4-DAP), only IKf is sensitive to tetraethylammonium (TEA). Uranyl (100-200 microM) and guanidine (5-10 mM) produced a near complete block of IKf and IKs, which can explain their facilitatory effect upon transmitter release. The third K current of presynaptic terminals is Ca2+-dependent, but was activated also by Sr2+. This current could be suppressed by nanomolar doses of charybdotoxin; it is also sensitive to TEA but not to 3,4-DAP, uranyl or guanidine.